the decrease in the trabecular surface occurs when the bone formation increases (13) . Overall, a slight decline in BMD results is observed in males as compared to postmenopausal females, which indicates that it prevails in later years in men as compared to women (14) .
The study by Haentjens et al (15) and Riggs et al (16) state the difference in the bone strength with age. In both of the studies, it is indicated that the cross-sectional area is larger in males in contrast to females. Both of the studies also highlighted that the volumetric bone density is low among the old aged females as compared to males, where increasing age is observed to lead the increase in the size of the bone. The consequences are observed to lower the bone strength among aging females.
In the late premenopausal years, the bone loss accelerates, which continues until the women enter their first postmenopausal years. There is 50% loss of trabecular bone whereas the cortical bone loss is 30% throughout the entire female lifetime. In the first ten years, almost half of the percentages are reduced, soon after they enter their menopausal stage (17) . This also increases the risk of experiencing fractures among 40% of the postmenopausal women (18) .
The differences in the risk of fracture between the two genders may be elucidated in terms of the bone strength variation. Though, the frequency of fracture is higher among the females, whereas the post-fracture outcomes are more detrimental in males. The paucity of information is observed in terms of BMD changes which prevail among the women in menopause despite the public health importance of post-menopausal osteoporosis. The understanding of the causes of the bone loss acceleration among postmenopausal women is crucial for formulating informed decisions about the appropriate time for proper diagnosis of osteoporosis. Moreover, preventive strategies are needed to be implemented among the population of postmenopausal women. In a similar context, the present study aims to evaluate bone health status among postmenopausal women in a public hospital in Malaysia.
Materials and Methods
The cross-sectional method was employed in the study. A total of 116 post-menopausal women were recruited using purposive sampling from April 2016 to October 2016. The recruitment of the women was done from the Menopause Clinic, Orthopedic Clinic, and Specialist Clinic Pharmacy of Hospital Tengku Ampuan Afzan (HTAA) located in Kuantan city of Pahang, Malaysia. Women aged 50 years and above were included in the study. Moreover, the criteria for selecting respondents was based on BMD (T-score < -1 and SD > -2.5). The women suffering from any chronic illness were excluded from the study.
The collection of data took place subsequent to obtaining approval from the Institutional Research Ethics Committee (IREC) at the International Islamic University and National Medical Research Registry (NMRR). An interviewer-based questionnaire was employed for gathering participant's demographic characteristics including their age, ethnicity, level of education, socioeconomic status, marital status, and years of having menopause. Data collection was continued with the radiological assessment of BMD. This test was conducted using Hologic Discovery DXA Machine for measuring axial skeleton and appendicular skeleton, similar to a study by Lekamwasam et al (19) . The study variables were analyzed using descriptive statistics. Chi-square test was carried out for evaluating the interconnectivity that prevails between the independent variable (i.e. demographic characteristics and bone health status). The determined P-value for significant correlation was P < 0.05. Furthermore, SPSS version 20.0 was utilized for managing and evaluating the collected data.
Results

Demographic Characteristics and Bone Health Status of Respondents
A total of 116 post-menopausal women, ranging from 49 to 82 years (M= 61.84, SD=7.87) were examined. It was observed that 61% of the participants were Chinese. Most of the respondents (84.5%) were married or living with a partner. Furthermore, regarding the level of education, it was found that 56.9% of the participants have attended secondary school and the rest have attended primary schools (26.7%). Based on economic status, more than half (54.3%) of respondents were in a middle-income category (>RM1000-4000/month). The mean duration of menopause was 12.13 (SD±8. 20) , with a range between 3 and 44 years (Table 1) .
Overall bone health status of respondents, based on BMD, ranged from -4.8 to -1.0 SD (M= -2.3, SD=0.84) (Figure 1) . Moreover, 52.6% (n=61) of the participants had osteopenia, whereas 47.4% (n=55) had osteoporosis. Table 2 shows a statistically significant association between demographic characteristics and bone health status. The predominant age group for menopausal women was 49 to 82 years (M= 61.84, SD=7.87). A significant correlation was found between the age (P=0.004) and menopausal years (P=0.028) with the bone health status in postmenopausal women. Considering the educational status, significantly low bone health status was found among the women who had a low level of education.
Association Between Demographic Characteristics and Bone Health Status
Discussion
This study evaluated the bone health status among menopausal women in a public hospital of Kuantan, Malaysia. The mean duration of menopause was 12.13, with a range between 3 and 44 years. In a previous study, the mean duration of menopause was 5.8 years (20) . The present study revealed that postmenopausal women are at increased risk of long-term effects such as osteoporosis. These are in line with the findings of a study by Dalal and Agarwal (21) , which also indicated that osteoporosis is the long-term consequence of menopause in women. The results of the present study also highlight that age, longer duration of menopause, and education levels were associated with bone health status, while higher family income, ethnicity, and marital status were not correlated. This study discovered that 116 women among the population of PMW in Kuantan, Pahang, experienced deterioration of bone density. Overall bone health status of respondents ranged from -4.8 to -1.0 SD (M= -2.3, SD=0.84). As per the reporting of World Health Organization (WHO) (22) , a BMD T-score of -2.5 or lower is considered osteoporosis in postmenopausal women. However, the low density of the bone or osteopenia is illustrated as the BMD T-score which has SD ranging from -0.1 to -2.5. More than half of the respondents, 52.6% (n=61), had osteopenia, whereas 47.4% (n=55) had osteoporosis.
The results of the study are endorsed by several researchers such as Francis et al (23) who elucidated that education interventions improve the bone status among the menopausal women. Similarly, the research by Faubion et al (24) also reported that bone loss is more frequent in premenopausal women. Furthermore, in the study by Paramsothy et al (25) , the longer duration of menopause is also observed to have a detrimental impact on the bone health resulting in bone loss. Contrary to the present study, Pedersen et al (26) reported the mediocre effect of income on menopause women while Sharif et al (27) stated that income affects the consumption of dietary food impacting their bone health status. Contrary to the present study, the study by Lin et al (28) suggests that marital status was linked to the bone health of the postmenopausal women.
The deterioration of bone density becomes a serious concern as it increases the risk for the development of osteoporosis. Hasnah et al (29) reported that nearly half (43%) of post-menopausal subjects in Cheras, Kuala Lumpur had low bone density; osteoporosis and osteopenia. Oh et al (30) in a randomized control trial (RCT) suggested that Korean post-menopausal women had osteopenia and osteoporosis with 75% of 41% participants. About 200 million women across the world are projected to be affected by osteoporosis (aged 60: one-tenth, aged 70: one-fifth, aged 80: two-fifths and aged 90: two-thirds) (31) . Most of the previous findings corroborated such findings on the prevalence of osteoporosis that contributes to clinical relevance in improving the care. The exponential increase in the incidence of low BMD among post-menopausal raises great concern from the healthcare practitioner to deal with these crucial problems.
Increased prevalence of osteoporosis and deterioration of bone density among post-menopausal women is due to many factors. The common factor associated with the condition of menopause and osteoporosis is estrogen deprivation (32) . This study discovers that the length of menopause was associated with deterioration of bone density. In addition, the incidence of osteoporosis is also linked with the age. The episodes of the low bone mass and decline in the microarchitecture of the bone tissue are also closely linked with the increasing age. As the age advances, the loss of the bones, as well as its deteriorating structure, give rise to the fragility of the skeleton as revealed by the low mass of the bone along with its geometrical properties, microarchitecture, and the material properties (33) . However, bone health may still be renewed by performing various preventative measures. Changing the lifestyle through proper nutrition and exercise will increase bone density even in advancing age.
A similar cross-sectional study determined BMD and intake of nutritious diet among the post-menopausal women in Kuala Lumpur (29) . The results depicted that the health status of these women was low with the active loss of bone mass due to their increased consumption of non-milk diet which increases the occurrence of hip fracture (6) . Another study identified the risk factors of osteoporosis among Malaysian women receiving hormone replacement therapy (34) . The results showed a decrease in the incidence of osteoporosis among women taking calcium supplements. The study found strong interconnectivity of the women age with the BMD status. Its results clearly depicted that spinal bone loss among post-menopausal women can be prevented through lifestyle intervention that includes physical activity.
The present study showed that there was a significant correlation between the age and menopausal years with the bone health status in postmenopausal women. Moreover, low bone health status was found to be significantly correlated with a low level of education in women. A similar study was conducted by Chin et al (34) which examined the Malaysian women (aged 50 or above) for determining the association of the osteoporosis and the health indices of bone using calcaneal quantitative ultrasound. The results showed that women with old age, increased body fat, as well as a number of pregnancies, were likely to have suboptimal bone health (35) .
Conclusions
This study has demonstrated the deterioration of BMD among menopausal women. There was a correlation between the duration of menopause and advancing age with BMD status. Therefore, it is important to educate and increase cautiousness of the public about maintaining a healthy and active lifestyle to ensure good bone health status, especially in menopausal and older populations. Lifestyle modification through proper nutritional intake and exercise intervention may serve as an effective way to resolve this serious health concern.
However, several limitations were observed in the study. For instance, the study was limited to the female population, therefore, the same results cannot be concluded for males. Furthermore, the result of the present study cannot be generalized to other regions based on the fact that every region varies in terms of size, economy, social aspects and so on. Additionally, it also suggests that future researchers can conduct the same research with a larger sample size and increased length of the study for broadening the horizons.
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